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ltem Information and Scoring Guide Reference Sheet

The following pages are designed to assist you in understanding how Maine Educational

Assessment (MEA) items are scored. These pages contain the text for each item

accompanied by the following information.

o MC#: the multiple-choice item position

» Key: the letter of the correct answer for the multiple-choice item

* Learning Results: the content standard, followed by the performance indicator, that the
item measured

* SA#: the short-answer item position

* Learning Results: the content standard, followed by the performance indicator, that the
item measured

» Short-Answer Scoring Guide: the two-point description used to determine the score

» Training Notes: in-depth descriptions or particular information used to determine the score

» CR#: the constructed-response item position

» Learning Results: the content standard, followed by the performance indicator, that the
item measured

» Constructed-Response Scoring Guide: the four-point description used to determine the
score

» Training Notes: in-depth descriptions or particular information used to determine the score
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MAINE 2001-2002

Science and Technology Grade 11

The table below shows the quantities of released items for each item type. Item information for all
item types and scoring information (guides and training notes) for all short-answer and constructed-
response items follow.

QUANTITIES OF ITEMS BY TYPE

MC SA CR
20 5 5
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ltems with Keys, Learning Results, Scoring Guides,
Training Notes, and Student Responses
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1. If there were a significant decrease in the amount
of ozone in the atmosphere, which health
condition would likely increase?

A. brain tumors

B. skin cancer
C. ulcers
D. flu
MC#: 1
Key: B
Learning Results: F-2
The Earth
F  Students will gain knowledge about the earth and the processes that change it. Students will be able to
2 analyze potential effects of changes in the earth’s oceans and atmosphere.
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2. Which statement is true of reproduction for both
humans and frogs?

A. The egg cells are about the same size as
the sperm cells.

B. The egg and sperm cells unite inside adult
females.

O

Males produce many sperm cells.
D. Females produce one egg a month.

MCH#: 2
Key: C
Learning Results: D-5
Continuity and Change

D Students will understand the basis for all life and that all living things change over time. Students will be
able to

5 compare and contrast fertilization, zygote formation, and embryo development in humans and other species.
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3. Which advantage does the Hubble Space
Telescope have over the best land-based
telescope?

A. detail of image
B. cost of operation
C. size of lens

D. ease of repair

MC#: 3

Key: A

Learning Results: G-1
The Universe

G Students will gain knowledge about the universe and how humans have learned about it, and about the
principles upon which it operates. Students will be able to
1 describe how scientists gather data about the universe.
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Newton’s second law states that a net force
acting on an object causes the object to
accelerate in the direction of the force.
Acceleration is the rate of change of

velocity.
30
Velocity o0
10k I 11T
| | | |

0 1 2 3 4 5
Time

(s)

4. During which interval was a net force acting on
the object?
A. interval | only
B. interval Il only
C. intervals | and Il only
D. intervals | and Ill only

MC#: 4
Key: D
Learning Results: L-4

Communication
L  Students will communicate effectively in the application of science and technology. Students will be able to
4 employ graphs, tables, and maps in making arguments and drawing conclusions.
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Carbon-14 Source Cesium-137 Source beta

beta radiation and gamma radiation

(counts per minute) (counts per minute)
no protection 1279 1458
aluminum shield 407 1325
cotton fabric shield 1050 1439
glass shield 357 1299
plastic shield 1159 1449

5. Which material listed in the table appears to give the most protection from radiation?

A. aluminum

B. cotton fabric
C. glass
D. plastic

MC#: 5

Key: C

Learning Results: L-4

Communication

L  Students will communicate effectively in the application of science and technology. Students will be able to
4 employ graphs, tables, and maps in making arguments and drawing conclusions.
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1 Periodic Chart of the Elements He

1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B| CIN]O /| F|Ne

6.94 9.01 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14 15 16 17 18

Na | Mg Al | Si| P | S |Cl]Ar

22.99 2431 26.98 28.09 30.97 32.06 3545 39.95

19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36
K Ca|Sc| Ti |V |[Cr Mn| Fe  Co| Ni |[Cu|Zn | Ga Ge | As | Se | Br | Kr

39.10 40.08 44.96 47.90 50.94 52.00 54.94 55.85 58.93 58.70 63.55 65.38 69.72 72.59 74.92 78.96 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr| Y | Zr Nb Mo| Tc | Ru/ Rh | Pd Ag| Cd| In Sn | Sb| Te | | | Xe

85.47 87.62 88.91 91.22 92.91 95.94 97) 101.07 | 102.91 1064 | 107.87 | 112.41 | 114.82 | 11869 | 121.75 | 127.60 | 126.90 | 131.30
55 | 56 | 57 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86
Cs Ba|*La| Hf | Ta | W Re | Os | Ir | Pt Au Hg| Tl | Pb| Bi Po | At | Rn
132.91 | 137.33 | 138.91 | 178.49 | 180.95 | 183.85 | 186.21 190.2 | 192.22 | 195.09 | 196.97 | 200.59 | 204.37 | 207.2 | 208.98 (209) (210) (222)
87 | 88 | 89 | 104 [ 105 | 106 | 107
Fr | Ra |**Ac/Unq|Unp Unh|Uns
(223) | 22603 | (227) | (261) | (262) | (263) | (262)

6. Which gas is the least chemically reactive?

A. hydrogen
B. nitrogen
C. neon
D. chlorine
MC#: 6
Key: C

Learning Results: E-6

Structure of Matter

E Students will understand the structure of matter and the changes it can undergo. Students will be able to
6 compare the physical and chemical characteristics of elements.
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7. If scientists wish to know whether two organisms
are closely related, which molecules from each
organism would they analyze for similarities?

A. fats

B. proteins
C. starches
D. sugars

MC#: 7

Key: B

Learning Results: A-1

Classifying Life Forms

A Students will understand that there are similarities within the diversity of all living things. Students will be
able to

1 explain the role of DNA in resolving questions of relationship and evolutionary change.
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8. During an experiment, a scientist used petri
dishes, nutrient agar, stains, and a light
microscope. The scientist was most likely

studying

A. bacteria.

B. amoebas.
C. earthworms.
D. viruses.

MC#: 8

Key: A

Learning Results: J-1
Inquiry and Problem Solving

J  Students will apply inquiry and problem-solving approaches in science and technology. Students will be
able to

1 make accurate observations using appropriate tools and units of measure.
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9. Light-years are usually used as the unit of
measure for the distance between Earth and

A. the Moon.
B. the Sun.
C. a comet.
D. anebula.

MC#: 9

Key: D

Learning Results: G-3

The Universe

G Students will gain knowledge about the universe and how humans have learned about it, and about the
principles upon which it operates. Students will be able to

3 explain how astronomers measure interstellar distances.
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10. If a rigid sealed container of gas is heated, can
a prediction be made as to what will happen to
its pressure?

A. Yes, the pressure decreases.

B. Yes, the pressure remains the same.
C. Yes, the pressure increases.
D

No, there is not enough information
given.

MC#: 10

Key: C

Learning Results: E-2

Structure of Matter

E Students will understand the structure of matter and the changes it can undergo. Students will be able to
2 analyze how matter is affected by changes in temperature, pressure, and volume.
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A student investigated the respiratory requirements
of yeast cells. She set up four beakers with the
contents shown in the table.

Beaker Contents
10 mL yeast suspension
A 10 mL glucose solution

10 mL distilled water

10 mL yeast suspension
B 10 mL glucose solution
10 mL magnesium sulfate

C 10 mL yeast suspension
20 mL distilled water

10 mL yeast suspension
D 10 mL glucose solution
10 mL sodium fluoride solution

11. Which beaker was the control or standard for
comparing the experimental effects in this

investigation?
A. Beaker A
B. Beaker B
C. Beaker C
D. Beaker D

MC#: 11

Key: C

Learning Results: J-3

Inquiry and Problem Solving

J  Students will apply inquiry and problem-solving approaches in science and technology. Students will be

able to

3 demonstrate the ability to use scientific inquiry and technological method with short-term and long-term
investigations, recognizing that there is more than one way to solve a problem. Demonstrate knowledge of
when to try different strategies.
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Work = Force x distance
or
W = Fd

o o o A
FE A S S LSS 7

A B

12. To lift the block 5 m, which person applies more force and by how much?

A. person A, by twice as much
B. person B, by twice as much
C. person A, by four times as much
D. person B, by four times as much

MC#: 12

Key: A

Learning Results: H-5

Energy

H  Students will understand concepts of energy. Students will be able to
5 use mathematics to describe the work and power in a system.
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In the 1500s many people believed in spontaneous generation, the idea that living things can
arise from nonliving things. Suppose a person who believed in spontaneous generation conducted
an experiment to collect evidence to support this idea. The person took four flasks, placed 50
mL of nutrient broth in each flask, and then sterilized the flasks and broth. The stoppers on the
four flasks were varied. After three days, the person analyzed the contents of the flasks.

A B C D
||
no one-hole one-hole no hole
stopper stopper with stopper with in stopper
straight piece curved piece
of glass tubing of glass tubing

13. The presence of microorganisms in which flask would best demonstrate that spontaneous generation
had occurred?

A. flask A
B. flask B
C. flask C
D. flask D
MC#: 13
Key: D

Learning Results: J-2
Inquiry and Problem Solving

J

2

Students will apply inquiry and problem-solving approaches in science and technology. Students will be
able to
verify, evaluate, and use results in a purposeful way. This includes analyzing and interpreting data, making
predictions based on observed patterns, testing solutions against the original problem conditions, and
formulating additional questions.
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14. Earth crustal movements are caused by
convection currents in the mantle. Which theory
best explains the changing face of Earth?

A. evolution

B. plate tectonics
C. big bang
D. relativity
MC#: 14
Key: B
Learning Results: F-3
The Earth
F  Students will gain knowledge about the earth and the processes that change it. Students will be able to
3 describe the impact of plate movement and erosion on the rock cycle.
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15. Which layer of rock is the oldest?

A. layer A
B. layer B
C. layer C
D. layer D
MC#: 15
Key: C
Learning Results: F-5
The Earth
F  Students will gain knowledge about the earth and the processes that change it. Students will be able to
5 demonstrate how rocks and minerals are used to determine geologic history.
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16. This diagram shows that the beams of light from
two flashlights can pass through each other and
then continue on unaffected. This observation
illustrates which property or properties of light?
A. only particle
B. only wave
C. both particle and wave
D. neither particle nor wave

MC#: 16

Key: B

Learning Results: H-1

Energy

H  Students will understand concepts of energy. Students will be able to

1 analyze the evidence that leads scientists to conclude that light behaves somewhat like a wave and

somewhat like a particle.
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Planaria are black flatworms that live in water. When exposed to light, they swim away from it.

17. State and explain a possible adaptive function for this behavior of Planaria.

SA#: 17
Learning Results: K-6
Scientific Reasoning

K  Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
6 analyze situations where more than one logical conclusion can be drawn.

SHORT-ANSWER SCORING GUIDE

Score Description
2 Response states and explains a possible adaptive function of this behavior
of Planaria.

Response states a possible adaptive function.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

Training Notes for Short-Answer #17

2 points
to hide from predators because black is easy to see in the light
OR
to escape from the light because light is harmful to Planaria (like UV is to humans)
their prey live in the dark

1 point
to hide from predators
to hide
to escape from the light (they don't like light)
to escape
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Student Responses for Short-Answer #17 for Score Points 2 and 1
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—~rock

15m <—tube

___J

Inside this vertical tube is a vacuum. A rock is dropped from the top of the tube. The table shows what
the potential energy and kinetic energy of the rock are at various heights.

Height Potential Energy Kinetic Energy
(meters) (joules) (joules)
1.5 10.3 0
1.2 8.2 2.1
0.8 5.5 4.8
0.4 2.7 7.6

18. Describe the relationship between the potential energy and the kinetic energy of the rock.

SA#: 18

Learning Results: K-3

Scientific Reasoning

K Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
3 develop generalizations based on observations.
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SHORT-ANSWER SCORING GUIDE

Score Description

2 Response states a quantitative relationship between the potential and kinetic
energy of the rock falling in a vacuum.

1 Response states a relationship between the potential and kinetic energy, but
only in qualitative terms.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

Training Notes for Short-Answer #18

2 points
The sum of the potential and kinetic energies is a constant.
OR
The amount of potential energy lost is the same as the amount of kinetic energy gained.

1 point
As potential energy decreases, kinetic energy increases.
OR
The potential energy decreases and the kinetic energy increases.
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Student Responses for Short-Answer #18 for Score Points 2 and 1
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Normal Levels N .
Substances (in parts per million at 20°C) Indication of Pollution
Low level suggests sewage
oxygen 9.0 pollution.
calcium and magnesium 60.0 gé%:tlii\r/:_el suggests industrial
nitrogen 0.20 High level suggests sewage
(nitrates and ammonia) ) or farm runoff pollution.
phosphorus 0.01 High level suggests sewage
(phosphates) ' or farm runoff pollution.

19. A sample from a river was analyzed and found to have the following amounts of each of these substances.

oxygen 9.2 ppm
calcium and magnesium 58.9 ppm
nitrogen 0.21 ppm
phosphorus 0.01 ppm

a. What conclusion can be drawn about whether this water sample is polluted?

b. Explain your answer to part a.

SA#: 19

Learning Results:L-4

Communication

L  Students will communicate effectively in the application of science and technology. Students will be able to
4 employ graphs, tables, and maps in making arguments and drawing conclusions.
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SHORT-ANSWER SCORING GUIDE

Score Description

2 Response states the water is not polluted and indicates that the parts per
million do not deviate much from the typical values.

Response simply states the water is not polluted.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.
Blank No response.
Training Notes for Short-Answer #19
2 points

the sample is not polluted, the parts per million do not differ much from normal

1 point
the sample is not polluted
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Student Responses for Short-Answer #19 for Score Points 2 and 1
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20. Give two ways the concentration of salt in the ocean can decrease.

SA#: 20
Learning Results: F-2
The Earth
F  Students will gain knowledge about the earth and the processes that change it. Students will be able to
2 analyze potential effects of changes in the earth’s oceans and atmosphere.
SHORT-ANSWER SCORING GUIDE
Score Description
2 Response includes two ways the salinity of an ocean can decrease.
1 Response includes one way the salinity of an ocean can decrease.
0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.
Blank No response.
Training Notes for Short-Answer #20
1. rainfall

2. addition of fresh water from rivers
3. addition of fresh water from melting glaciers
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Student Responses for Short-Answer #20 for Score Points 2 and 1
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21. An object is traveling 3 m/s west. If there were absolutely no forces acting on this object, describe
its motion during the next two seconds.

SA#: 21
Learning Results: I-3
Motion
I Students will understand the motion of objects and how forces can change that motion. Students will be
ableto
3 use Newton’s laws to qualitatively and quantitatively describe the motion of objects.
SHORT-ANSWER SCORING GUIDE
Score Description
2 Response is “travels 3 m/s west” or “travels 6 m west” or “does not
accelerate.”
1 One (and only one) of the following is incorrect or missing: the number, the
units, or the direction.
0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.
Blank No response.

Training Notes for Short-Answer #21

travels 3 m/s west (or)

travels 6 m west (or)

does not accelerate (or)

continues in same direction at same speed
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Student Responses for Short-Answer #21 for Score Points 2 and 1
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Day 1 Day 10 Day 20
22. A student places some table salt into a cylinder of water and drops an object into the cylinder. It sinks.
After 20 days the student observes that the object is floating.
a. Give a hypothesis that explains this change.

b. Design an experiment to test the hypothesis. Include a description of the procedure you would use
and what data you would collect. Explain how the data would help you decide if the hypothesis
is correct or not.

CR#: 22
Learning Results: K-1
Scientific Reasoning

K  Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
1 judge the accuracy of alternative explanations by identifying the evidence necessary to support them.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 Response demonstrates comprehensive ability to explain a phenomenon and
identify evidence to support the explanation. Response includes a fully
developed hypothesis and experiment, including a description of procedure/
data collection and explanation of how the data would help student decide if
the hypothesis is correct or not. Response contains no errors or omissions.

3 Response demonstrates general ability to explain a phenomenon and identify
evidence to support the explanation. Response includes an adequate
hypothesis and experiment, including a description of procedure/data
collection and how the data would help student decide if the hypothesis is
correct or not. Response contains minor errors or omissions.

2 Response demonstrates limited ability to explain a phenomenon and identify
evidence to support the explanation. Response includes a simplistic
hypothesis and experiment. Response contains major errors or omissions.

1 Response demonstrates little ability to explain a phenomenon and identify
evidence to support the explanation. Response includes a minimal
hypothesis and/or experiment.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

Training Notes for Constructed-Response #22

This question is better scored holistically than by points. The points indicated below are only
given as rough guidelines. Scores arrived at by points must match the descriptions in the above
rubric. If they don't, the rubric has precedence.

Possible Hypotheses: (1 point)

1. Water evaporated, concentrating the solution and increasing the density of it so that the object
(that is nearly the same density as water) now floats.

2. Someone came along and stirred the solution when no one else was there. This put more salt
into the water, making the solution denser and thus the object (nearly the same density as water)
now floats.

3. The salt took time to dissolve. This put more salt into the water, making the solution denser
and thus the object (nearly the same density as water) now floats.

4. The temperature of the system on the day the object was observed floating was much less
then the first day. Since water is denser at lower temperature, the object now floats.

Note: Hypothesis does not need to be scientifically accurate, only plausible to a high school
student.

Procedure/Data Collection (2 points)
may include control of variables and/or multiple trials, fair test of hypothesis

Explanation of how the data would help decide if hypothesis is correct or not. (1 point)
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Student Responses for Constructed-Response #22 for Score Points 4, 3,2,and 1
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23. For each of the following cells, explain one way the indicated structure helps the cell carry out its
specific function.

a. leaf cell — chloroplast

b. skeletal muscle cell — mitochondrion
c. red blood cell — cell membrane
d

white blood cell — lysosome

CR#: 23
Learning Results: C-1
Cells
C Students will understand that cells are the basic units of life. Students will be able to
1 relate the parts of a cell to its function.
CONSTRUCTED-RESPONSE SCORING GUIDE
Score Description

4 Student demonstrates thorough knowledge of the function of cell parts.
Response explains how all four structures help the specified cells carry out
their functions. Response contains no errors.

3 Student demonstrates general knowledge of the function of cell parts.
Response explains how at least three of the structures help the specified
cells carry out their functions. Response contains minor errors or omissions.

2 Student demonstrates partial knowledge of the function of cell parts.
Response explains how at least two of the structures help the specified
cells carry out their functions. Response contains major errors or omissions.

1 Student demonstrates little knowledge of the function of cell parts. Response
explains how one of the structures helps the specified cell carry out its
function. Response is minimal.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

MEA RELEASED ITEMS - MARCH 2002 ASSESSMENT - GRADE 11

B-42



Training Notes for Constructed-Response #23

(1 point each)

Chloroplasts is where photosynthesis occurs.

Mitochondria produce the energy skeletal muscle cells need for movement.

Cell membrane allows gases in and out of the cell so red blood cells can transport the gases
throughout the body.

Lysosomes break down (digest) the harmful materials white blood cells engulf.

Can't get credit for just function of cell or organelle, must have both for point.

Misconception: Saying function of lysosome is to engulf or take in harmful materials or that white
blood cells break down (digest) harmful materials.
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Student Responses for Constructed-Response #23 for Score Points 4, 3,2,and 1
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24. a. Describe nuclear fission. Include an explanation of where the energy released comes from.
b. Discuss one positive impact from its use.

c. Discuss one negative impact from its use.

CR#: 24

Learning Results: M-4

Implications of Science and Technology

M  Students will understand the historical, social, economic, environmental, and ethical implications of
science and technology. Students will be able to

4 analyze the impacts of various scientific and technological developments.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 Student demonstrates thorough ability to analyze the impacts of a scientific
and technological development. Response describes nuclear fission, including
an explanation of where the energy released comes from. Response also
discusses one positive and one negative impact from the use of nuclear
fission. Response contains no errors or omissions.

3 Student demonstrates general ability to analyze the impacts of a scientific
and technological development. Response addresses most, if not all, parts of
the item. Response contains minor errors or omissions.

2 Student demonstrates limited ability to analyze the impacts of a scientific
and technological development. Response partially addresses the item.
Response contains major errors or omissions.

1 Student demonstrates little ability to analyze the impact of a scientific and
technological development. Response minimally addresses one part of the
item.

0 Response is incorrect or contains some correct work that is irrelevant to the

skill or concept being measured.

Blank No response.
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Training Notes for Constructed-Response #24

Part a. describe and explain (2 points)
Nuclear fission is the splitting of an atom into smaller pieces.
The energy comes from a loss in mass (E=mc?). If addressed, most students have the
misconception that energy comes from breaking bonds.

Part b. positive impacts (1 point)
nuclear power plants for generating electricity
A-bomb helped end World War i
alternate fuel

Part c. negative impacts (1 point)
radioactive waste is around for a long time
danger of nuclear reactors releasing radioactivity into the air
A-bomb loss of human lives, suffering of survivors, and destruction of property
Core meltdown — China syndrome

Nucleic bonds — no

If both parts b and ¢ are too general — 1 point for both.
Breakdown # splitting

Radioactive decay is not fission
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Student Responses for Constructed-Response #24 for Score Points 4, 3,2,and 1
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25. How many species of human beings are there
today?

A 1

B. 3
C. 5
D. 7

MC#: 25

Key: A

Learning Results: A-2

Classifying Life Forms

A Students will understand that there are similarities within the diversity of all living things. Students will be
able to

2 describe similarities and differences among organisms within each level of the taxonomic system for

classifying organisms (kingdom through species).
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26. Bacteria are classified as prokaryotes. How are
prokaryotes different from all other organisms?
A. They consist of many cells.
B. They have cell walls.
C. They reproduce asexually.
D. They do not have nuclear membranes.

MC#: 26

Key: D

Learning Results: A-2

Classifying Life Forms

A Students will understand that there are similarities within the diversity of all living things. Students will be
able to

2 describe similarities and differences among organisms within each level of the taxonomic system for

classifying organisms (kingdom through species).
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27. Which is a function of the Golgi apparatus in a
cell?
A. breaking down food particles
B. packaging and secreting products
C. releasing energy
D. making proteins

MC#: 27

Key: B

Learning Results: C-1

Cells

C Students will understand that cells are the basic units of life. Students will be able to
1 relate the parts of a cell to its function.
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Position of a Car

Position (m)

00 1 2 3 4 5
Time (s)
28. This graph shows the position of a moving car

with respect to a wall that is located at 0 m. The
car's speed was

A. 0.25 m/s.
B. 1.0 m/s.
C. 3.0 m/s.
D. 4.0 m/s.

MC#: 28

Key: C

Learning Results: L-4

Communication

L  Students will communicate effectively in the application of science and technology. Students will be able to
4 employ graphs, tables, and maps in making arguments and drawing conclusions.
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40. Describe four ways that the processes of photosynthesis and cellular respiration are alike.

CR#: 40

Learning Results: B-2

Ecology

B  Students will understand how living things depend on one another and on non-living aspects of the
environment. Students will be able to

2 compare the processes of photosynthesis and respiration, and describe the factors that affect them.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 Student demonstrates thorough ability to compare photosynthesis and
respiration. Response completely describes four ways that these processes
are alike. Response contains no errors or omissions.

3 Student demonstrates general ability to compare photosynthesis and
respiration. Response broadly describes ways that these processes are alike.
Response contains minor errors or omissions.

2 Student demonstrates limited ability to compare photosynthesis and
respiration. Response partially describes ways that these processes are
alike. Response contains major errors or omissions.

1 Student demonstrates little ability to compare photosynthesis and respiration.
Response minimally describes a way that these processes are alike.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.

Training Notes for Constructed-Response #40

In general, this item can be scored by assigning 1 point for each description of a way
photosynthesis and cellular respiration are alike. However, scorers should always make sure the
score arrived at by assigning points is aligned with the corresponding description in the rubric
above. If it is not, the rubric has priority in assigning the final score.
naturally occur in living things, but not in nonliving things
involve the same molecules (i.e., carbon dioxide, water, sugar [glucose], oxygen)
catalyzed by enzymes
involve the transfer of energy
take place in cells or take place in specific parts of cells
both are chemical reactions
both can occur in light
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Student Responses for Constructed-Response #40 for Score Points 4, 3,2,and 1
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41. A high school science textbook published in 1987 defined quasars as “galaxies that emit radio waves.”
Imagine that you are interested in learning more about what causes quasars and especially in obtaining
more up-to-date information about quasars. Describe four different sources of information you could
consult. At least two sources you describe should provide more up-to-date information than the textbook.

CR#: 41

Learning Results: G-2

The Universe

G Students will gain knowledge about the universe and how humans have learned about it and about the
principles upon which it operates. Students will be able to

2 research current explanations for phenomena such as black holes and quasars.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4 Student demonstrates thorough ability to locate sources of information on
astronomical phenomena. Response completely describes four sources of
information about quasars, with at least two of the sources providing more
up-to-date information than the textbook. Response contains no errors or
omissions.

3 Student demonstrates a general ability to locate sources of information on
astronomical phenomena. Response broadly describes at least three sources
of information about quasars, with at least one of the sources providing
more up-to-date information than the textbook. Response contains minor
errors or omissions.

2 Student demonstrates a rudimentary ability to locate sources of information
on astronomical phenomena. Response partially describes two sources of
information about quasars or simply lists three or four sources of information
about quasars. Response contains major errors or omissions.

1 Student demonstrates an inadequate ability to locate sources of information
on astronomical phenomena. Response minimally describes one source of
information about quasars or simply lists two sources of information about
quasars.

0 Response is incorrect or contains some correct work that is irrelevant to the
skill or concept being measured.

Blank No response.
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Training Notes for Constructed-Response #41

encyclopedias (CD and regular only count once)

astronomy books (on quasars) from home, school, and public libraries
*popular astronomy magazines

*scientific journals describing recent research

*Internet sites such as NASA

planetarium and the people who work there

high school science teachers

*college professors and astronomers who are doing research in the area

*indicates sources that could provide more up-to-date information than the textbook
Note: Do not count dictionaries or newspapers.
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Student Responses for Constructed-Response #41 for Score Points 4, 3,2,and 1
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